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Cynpyu B. A., Mapyxa B. 1., Cunosantox B. I1. TexHONOTIi peIUKIIHTY BiXOIiB
TOTLYPETAHY (OTTIAIT). . .ceuvieeeneeiiieieeitente ettt et ettt et ae et et e seeenbesatenbesmeenbeeneee 5

CaiToBe BupoOHUITBO nojiyperaniB (I1Y) Ha cboroaHi ctaHoBHUTH OunbIre 18 MIH. T.
1 O4iKyIOTb, 1110 10 2024 p. BOHO csirHe MoHaj 24 MiH. T. PosrisHyTo myGunikoBaHi
CTaTTi PO METOMU PEIUPKYIIAIIT MOJTiypeTaHy il 3MEHIICHHS KUTBKOCTI BiIXOJIIB,
3aXMCTY HaBKOJHIIHBOTO CEPEIOBHINA Ta 3aM00IraHHS 3aXOPOHEHHS Ha CMITTE3Ba-
nuiiax. MexaniuHa nepepoOka — HalAaBHIIIMIA 1 mpocTHii MeTo nepepodku I1Y Bin-
xofiB. XimiuHy mepepoOky ITY riikosi3oM BBa)KalOTh HAHEKOIOTIYHIMIOK Ta KOHKY-
PEHTOCTIPOMOXKHOO. [ITiKOIi3 mosiyperany — Iie XiMIUYHHUH MpoIlec AermoliMepu3artii,
OCHOBAaHMH Ha peakuii TpaHcectepu@ikamii MOMONIB 1 INIKOJNIB B ypEeTaHOBIH
MoJieKysi. BiH 1mae MoOXIHMBICTH 3pyHHYBaTH IOJIMEPHY MAaTpPHIO | BUBUIBHHTH
moJTion abo 3poOUTH HOBUH perukiIonoion. [TokazaHo MOXJIMBICTE BHKOPHCTaHHS
PI3HHX TJIIKOJIIB Ta KaTalli3aToOpiB B peaklii KaTaliTHYHOT TpaHecTeprudikartii.

Knrouosi cnosa: noniypeman, 8ioxoou, pecenepayis, 0enoiimepu3ayis, ikonis.

Ckanvcvruti B. P., Pomanuwun 1. M., Moxpuii O. M., Cemax 1. M.
O1iHIOBaHHS ITOIIKO/PKEHOCTI MaTepialliB aKyCTUUHIMHU
METOAAMH (OTIIAI). . 2.iiiiiiiiiiieie ettt ettt s ae e snsaeesnsaesnnee s 15

[IpoananizoBaHo Cy4acHi TeHAEHIII PO3BUTKY YJIbTPa3BYKOBHX METO/IB OI[IHIOBAHHS
TIOIIKO/PKEHOCTI: HAa OCHOBI “HEKJIACHYHOTO” IIPOSIBY CTPYKTYPHO OOYMOBIICHHX He-
JHIAHKUX e(eKTiB, “CTPYKTYpHUX IIYMIB, BIIEpE]l PO3CISTHOTO CUTHAITY: AU(Y3HOTO
yIBTPa3ByKy, XBUIILOBOI iHTEpdepoMeTpii.

KaouoBi cinoBa: nowkoodoicenicms, neninitina yivmpaseykoéa CneKmpoCKonis, 360-
POMHO po3CIAHULL cueHal, B-ckan, “Oughysnuil” ynompaseyk, xeunvbosa iHmepgepo-
Mmempisi.

Anopetixie O. €., I'embapa H. T. MonenroBaHHS BIUIMBY BOJHIO HA IJIACTUYHE
JIEDOPMYBAHHST METATIIB. .. .euveeuteteeneeneeentesutentesstenteentenseentesteensesseensesaeensesseesseeneesnneesnnes 23

ChopMyTp0BaHO OCHOBHI PIBHSHHS MaTEMAaTHYHOT MOJIEINI, SIKi TAIOTh 3MOTY OI[iHUTH
BIUIMB BOJHIO T4 MCXaHIYHOTO HABAHTAXXCHHS Ha IUJIACTUYHY Jc(opMaIlito MeTaiy.
[TokazaHo, 110 BOJeHb MOXKE 30ULTbIIyBaTH ab0 3MEHIIYBaTH MIBUAKICTH JWCIOKAIi]
3aJIeKHO Bif WOT0 KOHIEHTpALii Ta TEMIEepaTypH i MPUKIAJAEHOT0 HABAaHTAXXCHHS B



yrucToMy o-Fe. 3a Manux KOHIEHTpaIllii (10 2...3 ppm) BOACHb MOCHIIIOE PYX TUCIIO-
Kalii, 301IBITY0YN MM IIBUIKICTH TUTACTHYHOT Aedopmartii.

KuarouoBi ciioBa: 6ooemns, wiguoxicmes Oucioxayii, niacmuyHa Oegopmayis, KOoH-
yenmpayis 00HIO.

Hepxau O. JI., 3invroscokuii A. I1., Casuenxo K. B., Onuwenxo €. O.

Po3paxyHkoBe BU3HaYCHHS e()EKTUBHUX XapaKTEPUCTHUK PO3CIIOBAHHS
EHEPTI] B MIAPYBATHX KOMITOBHTAX . .....veuveueeureueereerenrersensensensensensensenseneeneeneesessensessensenanes

ITomano aHaNiTHYHI CHIBBiIHOIIIEHHS, OTPUMaHi Ha OCHOBI cucTeMu Timote3 dDoitrra—
Peiicca, Ta yrouHeHy Mojeib (Ha OCHOBI €HEPreTHYHOIO METOMY) Ul BH3HAUCHHS
e(EKTUBHHUX XapaKTEPUCTHK PO3CIIOBaHHS CHEPTil B MIapyBaTHX KOMIIO3UTAX, IO J1a-
JI0 3MOTY OTPHMATH iX JOCTOBIipHi 3HaueHHS. Po3pobieHa Ha OCHOBI €HEPreTUIHOTO
METO/y MOJIeNIb 0a3y€eThCsl Ha CKIHUCHHOEIEMEHTHOMY MOJIEIIIOBAHHI IPEICTaBHHUIIb-
KOTO eJeMeHTa 00’eMy KOMITO3HTa Ta MPHPIBHIOBAHHI €Heprii HOro HMKIIYHOTO Je-
(dhopMyBaHHs 0 €Heprii KBa3iomgHOPinHOTO 00’eMy Matepiany. [TopiBHSIHO po3paxyH-
KOBI 3aJIEKHOCT] BIZITHOCHOTO PO3CIIOBaHHS €HEprii BiJl 00’€MHOI YaCTKH BYTJICLEBHX
Ta CKJSIHAX BOJIOKOH B CMOKCHAHIM MaTpuili 3 BIIOMHMH €KCHEPHMEHTaIbHUMU
pe3yJbTaTaMy.

KurouoBi ciioBa: po3sciosanus enepeii, komMnozumuuil mamepiai, npeocmasHuybKull
enemenm 00 ’emy, egpekmueHi MOOYJL, MeMOO CKIHUCHHUX eleMEHMIE.

leanuyvruii A. JI., Bipa B. B., Ilanox B. M., Xonoo Il. @., I'orian O. M.

MopentoBaHHs Ta OLIHIOBaHHSI MIIIHOCTI cTalli TypOOreHepaTopiB
3a CKJIQJHOTO HABAHTAKCHHS T MIABUIICHUX TEMIIEPATYD:.evervevevererrerrerreenrensenseenens

IpoanarnizoBaHO JiesiKi aCIEKTH YTOYHECHOI'O MOJICTIOBAHHS Ta BU3HAYCHHS XapaKTe-
pucTHUK MiHOCTI ctam 26X2M® TypOoreHeparopiB 3a CKIamgHOTO AehOpPMYyBaHHS
NpU TiIBUIICHUX TeMmIeparypax. Bka3zaHo Ha BaXKJIHMBICTb BUKOPUCTAHHS KPUTEPIO
pyHHYBaHHS, IKUAi BPaXOBY€ BILIMB HOPMAIIbHHX 1 JOTUYHUX HANPYKEHb HA MILHICTh
CTaJI MiJ CKIaTHIM HaBaHTKCHHSM 32 MiIBUIICHUX Temirepatyp. [loOymoBano miar-
paM¥ TPaHUYHOTO CTaHy CTaJi 3a CYMICHOT JIii pO3TATY Ta 3aKPyTy B YMOBaX BUCOKHX
TEeMIeparyp.

Ko4oBi cnoBa: ckiadune nasanmasicenisi, Kpumepit epanuiHO-pi6HOBANCHO20 CMA-
Hy, diazpama epanuiHo2o cmamy, nioguujeHa memnepamypa.

Koszauox O. I1. JlokanbHe ¢puKuiiiHe 3HOIIYBaHHS HPYXKHOT'O HiBIPOCTOPY

I 23 (0 1 4 1 0

JocmimKkeHo KOHTAaKT ABOX MpPY)KHUX MIBIUIOMUH (TUTOcKa Aedopmartisi), TOBEpXHS
OJITHOTO 3 SIKMX — ITOJIOTHA CUMETPHUYHUHN BUCTYT HWITIHAPAIHOT GOPMH, 3a JTOKAITBHO-
rO 3HOLIYBaHHS HA OCHOBI MOJelNi (PUKIIHHO-BTOMHOTO pyiHyBaHHs. ChopMybo-
BaHy KOHTAaKTHY 3aj1ady 3BEJICHO /IO CHHTYJIIPHOTO iHTErpo-audepeHIiatbHoro piB-
HSHHS 3 s;ipoM Koimi 71st TOBIIMHY 3HOIIEHOTO MaTepiany Ta PiBHSHb Il BU3HAYCH -
Hs HeBIIOMHUX JUTSTHOK 3HONTYBaHHs. [IpoaHaiizoBaHo 3MiHy (DOpMHU BHCTYIY Ta KOH-
TaKTHOTO TUCKY MiCJIsl 3HOLIYBaHHSI.

Kia040Bi cj10Ba: 31H0COKOHMAKm, GUCMYN, JIOKAIbHE 3HOULYBAHHS, CUHZYISPHE iH-
meepo-ougepenyianvhe piGHIHHSL.

Xoma M. C., Kopniu C. A., Bunap B. A., Jayxo b. M., Maxciwxko FO. A.,

Huxa O. B., Byknis P. JI. Binus cipkOBOAHIO Ha BYTJICKHUCIOTHY KOPO3it0
Ta MEXaHIYHI XapaKTEPUCTUKH BUCOKOMIITHOT TPYOHOT CTAMI...c.veueeuienieneenieriieseie s

JocnimkeHo Kopo3iliHy TPUBKICTh cTami rpynu MinHocti V-150 y MonenbHil ruiac-
TOBIH BOJ[i, HACHYCHI! BYTJICKUCIMM Tra30M Ta CYMIIIIIIO BYTJICKHUCIOTO ra3y i Cipko-
BonHIO y criBBigHoIIeHHI 50 : 50 (tuck P = 0,1 i 6 MPa; temneparypa 25 i 60°C).



BcranosieHo, o CipkOBOJCHD 3HWKYE MIBUAKICTH KOPO3il MPAKTUYIHO BTPUUI 32 KiM-
HATHOI TEMIIEPaTypH Ta Ha MOPSIOK — 32 MiIBUIIEHUX THCKY Ta TEMIIEPaTypH, IO MO-
B’s13aHO i3 YTBOPEHHSM CyNb()iTHOI IDTIBKA HAa OCHOBI MaKiHaBITy Ta TPIOJITY, sSKa
rajbMy€ BYTJIEKHCIOTHY KOpO3il0 cTami. Bu3HaueHHH eNeKTPOXiMiYHUM METOJIOM
CTPYM KOpO3ii cTali y CepeIOBUIL, HACHICHOMY BYTJICKHCIMM Ta30M i CYMIIIIIIIO ra-
3iB, IPAKTUYHO HE BiIPi3HAETHCA i cTanoBUTEL ~ 0,013 mA/cm? Bussneno, mo cepe-
JIOBUIIA, HACHYEHI Ta3aMHM, CYTTEBO HE BIUIMBAIOTH HAa TPAHMII MIIHOCTI Ta TIMHHOC-
Ti, OHAK, TPAHUILI MPOMOPIIIHHOCTI 3pocTae Ha 6 Ta 17%, BiTHOCHE 3BY)KCHHS 3HU-
KyeTbes B ~ 4,8 Ta 5,2 pa3u, a BUmoBxkeHHsa — y ~ 4,8 Ta 9,1 pasu nns MonaeiabHOL
mractosoi Boau 3 CO,ta 3 50% CO,+ 50% H,S, BignmosiaHo.

KaouoBi ciioBa: cmanw, modenvha niacmosa 600a, 8yeneKucaull 2as, cipkosooeH,
KOPO3isl, MEXaHIYHi 61ACMUBOCMI, PYIUHYBAHHSI, MEeMNepamypd, muck.

Lubyna C. ][, , Isanenxo K. M., bysnvcoxa H. I1., Kocmenxo I. A.,

Mauynvcokuti I. M. BB TEXHOT€HHOTO 3a0pyTHEHHS CEPEIOBHINA
BO)XKHMH METAJIAMH Ha MPOTUKOPO3IIHNI 3aXUCT METATOKOHCTPYKIIH. .....eevveenneenne.

BuBueHO 0COOIMBOCTI IPOTUKOPO3IHOTO 3aXUCTy METATOKOHCTPYKIIIH 32 TEXHOTEH-
HOTO BIUTUBY (iHIpemieHTHOTO, eHepreTudHoro). [Tokazano, mo 3a0pyAHEHHS BaKKH-
MH MeTaJaM{ NPICHUX, MOPCBKUX BOJI, MOBITPs, IPYHTY, MiICHIIIOE PH3HK BUHUKHCH-
HSl TEXHOTCHHHX aBapiid. Po3po0IeHO KOMIUICKCHY HTerpalibHy OLIHKY BH3HAYCHHS
PIBHIB TEXHOTEHHOrO 3a0py/JHEHHsS cepeloBHII (IPUPOAHUX: aTMOC(EpHE MOBITPS,
MIOBEPXHEBI BOJAMW, IPYHTH; TEXHOJOTIYHUX: CTIUHI BOJM, poboui cepenoBuIna), 3a
SIKOI0 BCT@HOBJICHO KOPEJISLiiHI 3a1exHOoCTi “IHTerpaibHi NOKa3HUKH TEXHOT€HHOTO
3a0pyAHCHHI—KOPO3iiiHa TPUBKICTh CTAJI” Ta BU3HAUCHO OC3MEYHI PiBHI TEXHOTCHHO-
TO BIUIMBY Ha BHTPHUBAJIICTh METATOKOHCTPYKIiil. [TokasaHO MOXXJIMBICTP IiIBHIICH-
HSl TIPOTHKOPO31HHOTO 3aXHCTy 3 BHKOPHCTAHHSIM €(QEKTHBHUX €KOJIOTi4HO Oe3med-
HUX CHHEPTiYHHX 3aXHCHUX KOMITO3WIIA Ha BTOPHHHIN CHPOBHHI (3 YTHIII3aIli€ro
peTiOHAaTBHHUX BIIXOMIB) 3a OJHOYACHOTO 3HIDKCHHS TEXHOTCHHOTO 3a0pyIHECHHS
cepeoBHUIIIa.

KuiouoBi ciaoBa: npomuxopositinutl 3axucm, MeXHOSEHHUN GNAU8, MAIOYUKI08A
BUMPUBATICIb, eKONO2IYHA be3neKd.

I'epacumenxo IO. C., binoycoea H. A., Kocozina I. B.,

Peovko P. M. TlpotukoposiiiHa Ta IpOTHHAKKUITHA Jist iIHT101TOpIB
Y KOHJIUIIHOBaHIH CTIYHIN BOJI PELUPKYIIALIHHAX CHCTEM. ...c..ervervirinreenreenreenieenieennns

HaBeneno pe3ysbraTu AOCTKEHHSI KOPO3UBHOCTI 010JIOT1YHO OYHMIIEHOI CTIYHOI BO-
1 boprHunpKoi cranmii aepamii, MPOTHKOPO3IHHOT Ta MPOTHHAKUITHOT €()eKTHBHOCTI
inriditopis IKBC-2 (Ha ocHOBi nmieraHonamina ta ¢ocdaTHUX CHONYK) Ta peareHry
AxBaToH-10 (Ha OCHOBI MOJIreKCAMETHUIICHTYaHIIMH T1IPOXJIOpULY). 3 MapLialIbHUX
MOJIIPU3AI[IHHIX KPUBUX 332 HASBHOCTI iHT10iTOPIB BUSBIECHO BiAMIHHOCTI B KOPO3iii-
HUX IIPOIIecax JUIsl MaJOBYTJIELIEBOI CTali. 3a MepioJUYHOTO HATPIBY Ta OXOJIOKECHHS
BOJM METOJIOM TIOJIIPU3AIIIHHOTO OMOPY BU3HAYEHO KOE(ili€HTH TAIbMyBaHHS KOpPO-
311 Ta MATOMUI IPUPICT MacK HAKHUITY i TOBEPXHEBUX OcaliB. BcTanoBeHo, mo dop-
MYBaHHsI 3aXHMCHOI IUTIBKM Ha CTaJi 33 3HIPKCHUX KOHLEHTPAL[IH 1HTi0ITOPIB 3aJI€KHUTh
BiJl TPUBAJIOCTI €KCITO3MIIT 1 MEXaHI3M TaJbMyBaHHS KOPO3ii EpEeBaXKHO OB’ SI3aHNH
3 OJIOKYBaHHSIM IOBEPXHI, IPHUOMY 31 30UIbIIEHHSIM Yacy Aii Harpitoi Boau (95°C)
Koe(ilieHTH rajJbMyBaHHs KOpO3ii miABHIIyIOTECS 110 2,5...3,5. Briepiie BcraHoBIe-
HO, 110 JTOCITI/PKEH] 1Hri0ITOPH MalOTh BUCOKY ITPOTUHAKHUITHY €(DEKTHBHICTb.

KuarouoBi cioBa: xoposis, ineibimop, cmiuna 600a, Koeghiyienm 2anbMy8anHs KOpo-
3ii, NPOMUHAKUNHA eDeKmUBHICMb.



Cno600sau 3. B., Tumyco M. b., Maznamiwox JI. A., Kynosuu P. b. IaribiTOpHI
BJIACTHUBOCTI TJFOKO3H Ta CETHETOBOI COMi B 5%-UX PO3UMHAX XIOPUAHOT
Ta JIAMOHHOT KHCIIOT .. vveeeeeeiuurreeeeeeiureeeeeeeeusseeeeenssssseseesosssseeesessssseeseesssssssssssssssssnnsens 73

OOrpyHTOBaHO HEOOXITHICTH 3aCTOCYBaHHS €KOOE3NEYHHX PEYOBHH SK iHTIOITOpIB
JUIS KUCJIOTHOTO OYMIIEHHS TEIUIOOOMIHHOTO OOJIagHaHHA BIJ COJIEBIAKIIAAEHBL Ta
MIPOXyKTiB Kopo3ii. Iloka3aHo, 1110 peYOBHHH ITPUPOTHOTO MTOXOKEHHS — III0K03a Ta
CEerHeTOBa CijJib — 3a KOHIEHTpauid 2; 5 ta 9 g/l 3a10BIbHO 3aXUIAIOTh BiJl KOPO3il
ctanb 20 y 5%-ux po3unHax XJOPHUIHOI Ta JUMOHHOI KHCIOT. Y XJIOPHIHIH KHUCIIOTI
KOMITO3HIIiSl TJIF0KO3a + CErHEeTOBa Cillb 3a CIIiBBiiHOLICHHs 1:1 He BUSBIISiE CHHEPTiU-
HHX BJIACTUBOCTEH, a B INMOHHIH — CIIOCTEPIraeMo CHHEPrivHe ITiICUICHHS 3aXHCHOT
nii. EnexTpoXiMiYHUMHU JOCHTIDKEHHSMH NOKa3aHO, IO CETHETOBAa CLTh Ta TIFOKO3a
CIIOBUIBHIOIOTh IIBHJKICTh 000X €IIEKTPOIHUX peakiliid, TOOTO MarOTh BJIACTUBOCTI
iHTi0ITOpiB 3MimTanoi Aii. [loka3HWKH TaNbEMyBaHHS IIBUAKOCTI KOPO3ii, po3paxoBaHi
3 eJIEKTPOXIMIYHUX Ta TPABIMETPUYHMX JAHHX, y3TODKYIOTHCS 330BLIBHO.

Kuaio4oBi cinoBa: meniooOminne obnaonanusa, exo-in2ibimop, 21oKo3d, cezHemosd
Cinb, WBUOKICMb KOPO3ii, NOMeHyian, Cmpym, CUHEpP2i3M.

I'peoins M. 1., 3sipxo O. I, Hupyrenux O. T., Hukugopuun I'. M. Po3BuToK
71a00paTOPHOTO METOY eTPaayBaHHs CTaJeH A OLIHIOBaHHS
X OHOPY KOPO3IHHOMY PO3TPICKYBAHHIQ. .......uveveeererseesrerseessensensessenssessessessesssessesses 79

JlabopaTopHuii ekcpec-MeTo]] AeTpananii HU3bKOJIETOBaHUX CTalleH, sIKUil KOMOiHye
MOTIepeTHE SNEKTPOIIITHYHE HABOIHIOBAHHS Ta MOJANBIIE IIACTUYHE JeOPMYBaHHS
3pa3KiB Ta Imepeadavyae po3BUTOK 32 TAKUX YMOB PO3CISIHOI B 00°€Mi METaIy IOIIKO -
JUKEHOCTI, aJlaliTOBAaHO JUIsl HPOTHO3YBAHHS CXWJIBHOCTI T'a30MPOBIIHUX CTAJICH Pi3HOT
mirHOCTI (17T1C, X60 Ta X70) 1o koposiitHoro po3tpickyBanus (KP) y MmogensHOMY
IpyHTOBOMY po3urHi. BusiBunu, mo crane 171'1C y BuXigHOMY CTaHi HEUyTJHBa N0
KP, omHak, cTae CXUJIBHOO Micisl IAOOPaTOPHOI Aerpasaiii. Ajie BUIA MIlIHICTh CTa-
Jeil He 000B’SI3KOBO O3HAuYa€ iHTEHCHBHIiIE 3HIKEHHS omopy KP BHacmimok ix me-
rpajarii.

Kawu4oBi ciioBa: mpybonposiona cmanw, ekcniyamayis, 1abopamopha de2padayis,
Mexauiuni 61acmueocmi, KOpo3iline po3mpicKy8aHHsl.

Ocmawt O. I1., Ilonusooa C. JI., Yenino P. B., Timos B. A., ['ocaece K. O.,
Kynux B. B., Bopou M. M., I'onosyyx M. A. BrnuB pigKicHO3EMEITbHUX
METaJiB Ha CTPYKTYPY 1 BIACTUBOCTI JINTHX Ta Ae(OpPMOBAHUX CIUIABIB
CUCTEMH Al-ME—Cr—SCZI ...ttt ettt s n 84

JocmimKkeHo CTpyKTypy 1 BIaCTUBOCTI CIaBy cucteMu Al-Mg—Sc, sikuit Mae moHu-
xenuit (4,55...4,65 mass%) BMIiCT MarHito i 3amicTh Mapraiiro Mictutb 0,4...

0,5 mass% xpomy, a Takox Mikponerosanui (0,05...0,10 mass%) nantanom. Bera-
HOBIICHO, 1[0 BHACIIZOK JUCIIEPCIfHOTO 3MIITHEHHSI BTOPHHHUMH iHTepMeTali1aMi
XpOMYy 1 JIJaHTaHy BiH Y JINTOMY CTaHi ITiCJIsI TOMOTeHI3allil TepeBakae 3a MillHICTIO
Bifomi crutaBu Mapok 1570 1 1545. ITicnst rapstoro 1 X0JI0JHOTO BAJIBIIOBAHHS 32
MIITHICTIO 1 TUTACTUYHICTIO HE MOCTYMAETHCS 1M, ale MA€ BUIII XapaKTECPUCTUKU OTIOPY
KOpO3ii 1 pOCTY BTOMHOI MaKpOTPIIINHH.

KuiouoBi cinoBa: anrominicsi cniasu, xpom, 1aumau, cmpykmypa, MiyHicmo, onip Ko-
PO3ii, YUKAIUHa MPIUHOCMIUKICMb.

Jlaspuce C. M., Ioepeniok 1. M., Jlyk sinenxo O. I, [{xcyean O. A. Tpubosoriuaa
TIOBE/IIHKA TOPYBATOTO THTAHY MICJISt TEPMIYHOTO OKCHILYBAHHS. ..c.vevvererenrernreenreannees 95

Hocnimkeno TpuOOIOTiYHy MOBEAIHKY [TOPYBATOr0 TEXHIYHO YUCTOTO TUTaHY, OTPHU-
MaHOTO METOJIOM ITOPOIIKOBOI METayprii, y (GpUKIiHHIN mapi 3 IHCTPYMEHTAIBHOIO



CTAJUTIO 332 YMOB TpaHMYHOro MamieHHs. [TokasaHo, IO MOPYBATiCTh CIIPHUSE ITiABH-
LICHHIO HOr0 3HOCOCTIMKOCTI MOPIiBHSHO 3 OE3MOPUCTHM TUTaHOM, OTPHMAaHUM Tpa-
IUIIHHOI0 TEXHOJIOTi€0. BiqkpHTi MOpH Ha MOBEPXHI THTaHY, CIIYTYIOUH JOIATKOBH -
MH pe3epByapaMu Ul MacTHJa, I 4yac TEePTs IOCTAaYaroTh HOro B 30HY TPUOOKOH-
TaKTy, IO CIIPUSE 3HIKCHHIO IHTEHCHBHOCTI 3HOLIYBaHHS 3a aJre3iifHIM MeXaHi3-
MoM. TepMmiuHe OKCHIyBaHHs MOPYBAaTOr0 THTaHy 3HIKYE KOe(illieHT TepTs Ta iH-
TEHCUBHICTh 3HOIIYBaHHsA TpuOomapu Ha 34 Ta 24% BIANOBIAHO, IO IOB’SI3aHO 3
(hopMyBaHHSM TOBEPXHEBOI XiMi4HO iHepTHOI OKCcHIHOI TumiBKH TiO, 3 BHCOKOIO
MIKPOTBEPIICTIO.

KnarwouoBi cioBa: muman, nopowkosa memanypeis, nopyeamicms, mepms, 3HOULY-
BAHH3L, NOBEPXHEBA 3MIYHIOBANLHA 0OPOOKA, MEPMIUHEe OKCUDYBANHSL.

Bracoseys B. M., Pionuii P. B., Aumowenxos P. B. IlinButieHHs TBEpIOCTI

HAIUIaBJICHb BiTHOBIIIOBAHUX JETaJICHl EKOHOMHUM MIKPOJIETYBAHHSM. .......ccervvrenne 102

BcraHoBNeHO JOLIBHICTD MiABHUIIEHHS TBEPAOCTI HAIUIABJICHb BiJHOBJIIOBAHHUX JIE-
TaJlei, BAKOHYBaHUX MiJl IapoM (JIoCy, 3 BHKOPUCTAHHSM SIK JIETYBaIbHOTO I0JaTKy
JI0 HBOT'O 30JbHHX BiAXOJIB TEIIOBOI eeKTpOoCcTaHIii. ONTHMI30BaHO T030BaHUH J0-
JIaTOK 30JI1 B cTaHapTHUH (iroc. JlocmimkeHo pi3uko-MexaHiqHi BIaCTUBOCTI MeTa-
JIy HAIUIABJICHHS Ta MeTaorpadiuyHo — Horo CTpyKTypHUil cTaH. BusisieHo, 1o 3 BBe-
JICHHAM y CTaHJapTHHHA (ITFOC OMTUMANBHOIL 1034 (5...7%) 30JIbHUX BiIXOIiB YTBOPIO-
€THCS IpIOHO3EPHHCTIIA CTPYKTYPa, @ TAKOXK 3MEHLIYIOTHCS! KUIBKICTh 1 pO3MipH He-
METaJIeBUX BKJIIOYECHb. 3allpOIIOHOBAHWI MeTon 3abe3mnedye 30UTbIIEHHS TBEPIOCTI
noBepxHeBoro mapy Ha 18...23% 1 mikpoTBeprocti — Ha 15...20%, BHACIiIOK 40TO
HiABUILY€THCS TEPMIH CITy>KOW BiIHOBJIEGHHX JeTaneil, a OTxKe, 1 AKICTh PEMOHTY BH-
po6iB. KpiM TOro, OmmcaHa TEXHOJNOTiS HAIUIABIICHH Ja€ MOMJIMBICTH, Y OULTBIIOCTI
BUIIAJIKiB, BIUTyYaTH TOJATKOBI TEXHOJIOTIUHI OIepartii.

Kntouoei cnosa: sionosniosani Oemani, meepoicmv HANIABNIEHb, MIKpOmMEepoicmo,
J1e2y8aibHi 000amKu, (ioc, 30bHi 6I0X00U, GKIIOYUEHHS, CIMPYKMYPA.

Cauyk O. B., 3axcueanos B. O., [irox O. A., Hynian I1., Cmapuescokuti B. J1.,
Kysneyosa JI. C., Kizion O. B. Bnactusocti Ca(OH),/TiO, KOMIO3HUTIB,

MOJU(IKOBAHUX MEXaHOXIMIYHUM Ta YIBTPA3BYKOBUM METOMAMH. .......ccvveeeerneeennses 109

Hocnimxeno BmuB ynbrpazBykoBoi (Y30) (1 h) ta mexanoximiunoi (MXO) (4 h)
00pobok Ha Qizuko-xiMmiuHi BractuBocti cucreMu Ca(OH),/TiO, 3 MomexymspHUM
cruiBBigHOmeHHsM 1:1. Metonom penTreHoazoBoro amamuizy 3adikcoBaHO moapid-
HEHHS BUXITHUX KOMITOHEHTiB cymimi micast Y30 ta dhopmyBanHs a3y Kaublliid TH-
ta”arty miciast MXO. AHani3oM MopyBatoi CTPYKTYpH BUSBICHO 301IbIICHHS ITATOMOT
IUTOLII MTOBEPXHI Ta 3arajbHOT0 00’€My IOp BHACIIIOK aKTHBalii NOPOIIKiB. MeTo-
nom CEM BCTaHOBJIEHO YTBOPEHHS Ha MOBEPXHI 3HAYHO MEHIIMX 33 PO3MipaMu
kpucTaiiB BHacHiiok Y30 ta GpopMyBaHHS IPOJOBIYBATUX IPHU3MAaTHYHUX KPHCTAJIIB
Kanplii turanary micast MXO. KaraniTiyHi B1acTHBOCTI 3pa3KiB CHCTEMH BHBYECHO
I Yac peakiii CeleKTHBHOTO OKMCHEHHS €TaHOoJy. BHsBICHO, 0 32 HU3BKUX TEM-
nepaTyp OCHOBHHUM ii poayKToM € ourouid anprerig (S = 100% mpu 240°C). 3 mix-
BUILCHHSM 1I TEeMIIepaTypu YTBOPIOETHCS BOJICHb 3 MAaKCHMaJbHHM BHXOJIOM IIPO-
nykty 32...38% Tta npoxyktuBHicTIO 126 Lin/(h-kgea).

KurouoBi ciioBa: xanvyiii mumanam, oymosuti anb0ezio, 600eHb, emano, Aakmueayis.

Ciecielag K., Zaleski K., and Kecik K. Binue napameTpiB ¢pe3epyBaHHs

Ha QOpPMYBaHHS IOBEPXHEBHUX AC(PEKTIB Y TOTIMEPHUX KOMIOZHTAX. ....ceeuveeerreeannse 117

Hocnimxeno noBepxHesi AedexTH (BUTATHYTI Ta 00ipBaHi), a TAKOX BiAIapyBaHHS
MaTpHI BiJ BOJIOKOH. [IpoaHaiizoBaHO BIUTHB MapaMeTpiB ¢pe3epyBaHHS Ha KiJlb-
KiCTh 3pYHHOBaHUX BOJIOKOH Ta BiJICOTOK Ae(EKTIB y CTPYKTYpi MaTepiany. BuBueHo
moJiMepHi Martepianu, apmoBaHi ByriieneBuM BosnokHOM (CFRP). Beranosieno 3a-



JISKHOCTI MIXK TapaMeTpamu (hpe3epyBaHHS Ta KUIBKICTIO OTpUMaHHX JedexTiB. Bu-
SIBIICHO, IO KiJIKICTh Te(EKTIB CYTTEBO 3aJCKUTH BiJI IIBUAKOCTI MOAayi Marepiamy,
a 31 3pOCTaHHAM MIBUAKOCTI pi3aHHA Ae(PEeKTHICTh KOMIO3HUTIB 3MCHIITY€THCSL.

KuaiouoBi cnoBa: @pesepysanns, apmosani eyeneniacmuku, OegeKmu HOBEPXHI,
penvep.

Hocysaiino B. M., Kosanvuyk I. B., Isacenxo I. 5. BruiuB nepokcuay BOJIHIO
HAa CKJIAJI Ta MOPYBATICTh OKCHAOKEPaMiTHUX MOKPUTTIB Ha CIIaBax
CUCTEM Al—Si—CU Ta Al-CU—ME....oooiiiieiieiicieiteee e s 127

JocmimkeHo BIUIMB NEPOKCHIY BOIHIO Ha (a30BHI CKIIAJ, TOBIIMHY Ta MOPYBATICThH
OKCHIOKEpaMiYHUX MOKPHUTTIB, OTPUMAHUX METOJOM ILIa3MOEIEKTPOIITHOTO OKCH-
IyBaHHS Ha amoMiHieBHX ciutaBax Al-Si—Cu ta AlI-Cu-Mg. Beranosneno, mo H,O,
3a KoHLeHTpawil 5 g/l 30iiblIye TOBIIMHY OKCHIOKEPAMIYHOTO HOKPUTTS y JBa pa3u
MOPIBHSHO 3 BHUXITHUM CJICKTPONITOM JJIS IIUX TBOX cHCTeM. [lomanbire 30UThIICHHS
KOHIIEHTpAL{ IEPOKCHIY BOJIHIO MTPU3BOJIUTH J0 3MEHILIEHHS TOBLIMHU OKCHIOKEpa-
MIYHMX MOKPHUTTIB. MaKCHMMaJbHHII BMICT KOPYHJIY OTPMMAHO 3a KOHLIEHTpaLii me-
pokcuny Boxauio 5 g/l ms cucremun Al-Cu-Mg ta 7 g/l mna cucremu Al-Si—Cu. Hass-
HICTB y CIIJIaBi KPEMHII0 TPU3BOAUTH 10 (OPMYBAaHHS B OKCHAOKEPAMiYHHUX MOKPHT-
TSX CHJIIMAHITY Ta KBapily, IO CYIPOBOKYETHCS 3pOCTAaHHAM ix 00’emy. 31 301ib-
LICHHSIM KOHIIEHTPAILil EPOKCHIY BOIHIO B €JIEKTPOJITI 3MEHIIYEThCS MOPYBATICTh
cucremu Al-Si—Cu i He 3MmiHIOETECS B cuctemi Al-Cu—Mg.

KarouoBi cioBa: niasmoenekmponimue oKcuoy8anHs, oKCUOOKepaMiuHi ROKpUmMms,
DPEHM2EeHOCMPYKMYPHULL AHANI3, KPUCMATIYHA CMPYKMYPA, NOPY8Amicmb, CUNIMAHIM.

Iemacwx I'. A. OnocepearkoBaHe BU3HAYCHHS TOBIIMHHI NOKPUBY MTOPOIIKIB
CHUHTETHYHOTO aJIMa3y 3 BUKOPUCTaHHAM HOBUX 3D Mmopeneil 3epHa...........cccueeneee. 133

Brepme aHamiTHYHO ONOCEPEAKOBAHO BCTAHOBJICHO TOBLIMHY IOKPUBY HOpPOLIKIB
CHHTETHYHOTO anmasy mis HoBuxX 3D mopeneit ix 3epHa. [1opiBHSUIBHO BHBYEHO I1O-
xuOKy 11 BU3HAYCHHS, SIKYy BHOCSITB 3aIllPOIIOHOBAaHI HOBI i Biomi 3D mMozeni Ta Bigmno-
BiZIHI aHaNiTH4HI 3aeXKHOCTI. CHOPMYITLOBAHO HANPSMKH ITOJIANIBIIOTO PO3BUTKY Ta-
KHX JIOCITiIKECHB.

Kuar04oBi cjioBa: noxkpus, nopouwiox, 3epHo, moguwura, memoou gusHayernts, 3D mo-
oenb.
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Suprun V. Ya., Marukha V. 1., and Sylovaniuk V. P. Polyurethane waste recycling
teChNOlO@IES (REVIEW)....euieiiiiieiieie ettt ettt ettt e bt smeee e 5

World production of polyurethanes (PU) is currently more than 18 mln. t. and is expected
to reach over 24 min. t. by 2024. In this short review recently published papers on PU
recycling are discussed in order to reduce the amount of PU waste, to protect the en-
vironment and to prevent waste land filling. Mechanical regrinding is the oldest and
simple method of PU waste recycling. Chemical recycling of PU by glycolysis is con-
sidered to be the most environment-friendly and economically competitive compared to
virgin raw materials. The glycolysis of PUs is a chemical recycling process based on
the transesterification (exchange reaction) of polyols and glycols in the urethane mo-
lecule. The process allows the breaking down of the PU matrix and the release of the
polyol or generation new recyclopoliol. It is shown that various glycols and catalysts
can be used for the reaction of catalytic transesterification of PU waste.

Key worlds: polyurethane, waste, recovery, depolymerisation, glycolisis.

Skalskyi V. R., Romanyshyn I. M., Mokryi O. M., and Semak P. M. Assessing
damageability of materials by acoustic methods (Review). P. 2.......cccocoevvivievnennnnnn. 15

Modern tendencies of the development of ultrasonic methods for assessing damagea-
bility based on “non-classical” manifestation of structure-specified non-linear effects,
“structural” noise, scattered forward signal of diffusion ultrasound of wave interfero-
metry are analyzed.

Keywords: damageability, non-linear ultrasonic spectroscopy, reverse scattered sig-
nal, B-scan, “diffusion” ultrasound, wave interferometry.

Andreikiv O. Ye. and Hembara N. T. Modeling hydrogen influence
on plastic deformation of MeEtals..........cccevvieiiriieiiiniciiceec e 23

Basic equations of the mathematical model are formulated, which allow us to estimate
the influence of hydrogen and mechanical loading on the plastic deformation of metal.
It is shown that hydrogen can increase or decrease the dislocation rate depending on
hydrogen concentration, temperature and applied loading in pure a-Fe. At low con-
centrations (up to 2...3 ppm), hydrogen enhances the movement of dislocations, the-
reby increasing the rate of plastic deformation.

Keywords: hydrogen, dislocation rate, plastic deformation, hydrogen concentration.



Derkach O. L., Zinkovskii A. P., Savchenko K. V., and Onyshchenko Ye. O.

Evaluation determination of effective characteristic of energy

dissipation in layered COMPOSILES. .......verurruieriiriertieieeie ettt s e e e eneeeas 30

Analytical relations, based on the Voigt—Reiss hypotheses system and the energy
method for determining the effective characteristics of energy dissipation in layered
composites, are presented. According to the results of numerical studies, it is shown
that the combined use of Voigt—Reiss hypotheses allows obtaining their reliable values.
The developed model for the energy method is based on the finite element modelling
of the representative volume element of the layered composite and equating its cyclic
deformation energy to the energy of the quasi-homogeneous material volume.
Obtained dependences of the specific damping capacity on the volume fraction of the
carbon and glass fibres in the epoxy matrix are compared with the known experimental
data to confirm their reliability.

Keywords: energy dissipation, composite material, representative volume element,
effective moduli, finite element method.

Ivanytskii Ya. L., Vira V. V., Palukh V. M., Kholod P. F., and Holian O. M.

Modeling and assessing of steel strength for turbogenerators

under complex loading and at elevated temperatures.............cceeveeeereeriereeneseeneeeene 38

Some aspects of adequate modeling and determining the strength of 26X2M® steel
for turbogenerators under complex deformation at elevated temperatures are established.
The importance of the use of fracture criterion, which takes into account the influence
of normal and tangential stresses on the steel strength under complex loading at high
temperatures is shown. The curves of the limiting state of steel under common action
of tension and torsion in the conditions of high temperatures are constructed.

Keywords: complex load, criterion of limiting state, diagram of limit state, elevated
temperature.

Kozachok O. P. Local friction wear of elastic half-space with a protrusion........................

The wear-contact of two elastic half-planes (plain deformation), the surface of one of
which has a gentle symmetrical protrusion of a cylindrical shape under local wear on
the basis of the model of frictional-fatigue fracture is investigated. The formulated
contact problem is reduced to a singular integro-differential equation with a Cauchy
nucleus with respect to the thickness of the worn material and equations for deter-
mining the unknown areas of wear. The shape of the protrusion and contact pressure
at the beginning and after wear are analyzed.

Keywords: wear-contact, protrusion, local wear, singular integro-differential
equation.

Khoma M. S., Korniy S. A., Vynar V. A., Datsko B. M., Maksishko Yu. Ya.,

Dykha O. V., and Bukliv R. L. The influence of hydrogen sulphide

on carbon dioxide corrosion and mechanical characteristics

of high-strength pipe Steel..........ooiiiiiiiiiii e

The corrosion resistance of steel of strength group V-150 in model brine water satu-
rated with carbon dioxide and a mixture of carbon dioxide and hydrogen sulfide in the
ratio 50 : 50 (pressure P = 0.1 and 6 MPa; temperature 25 and 60°C). The presence of
hydrogen sulfide in the environment has been shown to reduce the corrosion rate by
almost three times at room temperature and by an order of magnitude at elevated
pressure and temperature, what is associated with the formation of sulfide film based
on maquinavit and triolite, which inhibits carbon dioxide corrosion. The corrosion
currents of steel in a medium saturated with carbon dioxide and a mixture of gases
determined by the electrochemical method are practically indistinguishable and are



~0.013 mA/cm?. It is found that media saturated with gases do not significantly affect
the yield strength and yield strength, however, the proportionality boundary increases
by 6 and 17%, the relative narrowing decreases in ~ 4.8 and 5.2 times, and elongation
in ~ 4.8 and 9.1 times for model reservoir water with CO, and with 50% CO, + 50%
H.S, respectively.

Keywords: steel, model formation water, carbon dioxide, hydrogen sulfide, corro-
sion, mechanical properties, fracture, temperature, pressure.

Tsibula S. D., |Starchak V. H, Ivanenko K. M., Bujalska N. P., Kostenko I. A.,

and Machulsky G. M. Technogenic impact of medium contamination
with heavy metals on corrosion protection of metal Structures............ccoeevverevveernreenne.

The features of corrosion protection of metal structures under technogenic (energetic
and ingredient) impact have been studied. It is shown that contamination by heavy
metals of fresh and sea water, air and soil increases the risk of technogenic accidents.
A complex integrated estimation of the determination of the level of technogenic con-
tamination of environment (natural: air, surface water, soil, and technological: sewage
water, working media, etc.) is developed according to which the correlation dependences
“Integrated indexes of technogenic contamination — corrosion resistance of steel” are
established and the safe level of technogenic impact on the metal construction endu-
rance is found. The possibility of increasing corrosion protection, using the effective
environment-friendly synergist protective compositions on secondary raw materials
(with utilization of regional wastes) with simultaneous reduction of the level of me-
dium technogenic contamination, is shown.

Keywords: corrosion protection, technogenic impact, low-cycle fatigue, environmental

safety.
Herasimenko Yu. S., Bilousova N. A., Kosogina 1. V.,

and Red’ko R. M. Anticorrosion and anti-scale action of inhibitors
in conditioned wastewater for recirculation SYStemS ...........ccceeveeeverieeierreecvenreeveeennns

The results of investigation of the corrosivity of biologically treated wastewater of the
Bortnychy Aeration Station, as well as the anticorrosive and anti-scale efficiency of
ICWS-2 inhibitors (based on diethanolamine and phosphate compounds) and the
Aquaton-10 reagent (based on polyhexamethylene guanidine hydrochloride PHMGH)
are presented. Differences in partial polarization curves of mild steel 20 were revealed
in the presence of inhibitors in model water. Corrosion tests were carried out (by
polarization resistance method) in conditions of periodic heating and cooling of water
with a duration of 30 h. Coefficients of corrosion inhibition and the specific increase
in the mass of scale and surface sediments were determined. It is established that the
formation of the protective film at low concentrations of inhibitors occurs over time,
and with increasing exposure of the hot water (95°C) the corrosion inhibition coeffi-
cients increase to 2.5...3.5. The mechanism of corrosion inhibition is considered. It
mainly associates with surface blocking. It is established for the first time that the
studied inhibitors have high anti-scale efficiency.

Keywords: corrosion, inhibitor, wastewater, corrosion inhibition coefficient, anti-
scale efficiency.

Slobodian Z. V., Tymus M. B., Mahlatiuk L. A., and Kupovych R. B. Inhibition

properties of glucose and seignette salt in 5% hydrochloric
and Citric acids SOIULIONS. .....ccueeuiiriieieriieie ettt st

The necessity of the use of eco-friendly substances as the inhibitors of acid cleaning of
heat exchange equipments from salt scale and corrosion products was substantiated. It
is shown that substances of natural origin: glucose and seignette salt of 2; 5 and 9 g/l
concentrations protect 20 steel against corrosion in 5% hydrochloric and citric acids



solutions. Composition glucose + seignette salt in 1:1 ratio does not demonstrate
synergetic properties in hydrochloric acid and shows the synergetic intensification of
protective action in lemon acid. Electrochemical researches show that glucose and
seignette salt retard the rate of two electrodes reactions and are the inhibitors of mixed
action. Indicators of corrosion rate retarding, determined from gravimetric and elect-
rochemical data, agree well.

Keywords: heat exchange equipment, eco-inhibitor, glucose, seignette salt, corrosion
rate, potential, current, synergism.

Hredil M. I, Zvirko O. L, Tsyrulnyk O. T., and Nykyforchyn H. M. Develop-

ment of in-laboratory method of steel degradation for assessing
their crack growth reSIStANCE.........ccveiieriieieiieieieeeeee et be e e e e

A laboratory express-method for low-alloyed steels degradation that combines preli-
minary electrolytic hydrogenation and further plastic deformation of specimens and
implies the development of dissipated in-bulk damages under such conditions has
been adapted for predicting the susceptibility of gas pipeline steels of various strength
(17T'1C, X60 and X70) to stress corrosion cracking in a model soil solution. It is
revealed that the 17T'1C steel is not susceptible to stress corrosion cracking in the as-
received state, however, becomes susceptible to it after its in-laboratory degradation.
Still, a higher strength of steels does not necessarily mean a more drastic decrease in
their resistance to stress corrosion cracking as a result of degradation.

Keywords: pipeline steel, operation, in-laboratory degradation, mechanical pro-
perties, stress corrosion cracking.

Ostash O. P., Polyvoda S. L., Chepil R. V., Titov V. A., Gogaiev K. O., Kulyk V. V.,

Voron M. M., and Holovchuk M. Ya. The influence of rare-earth metal
on structure and properties of cast and deformed AlI-Mg—Cr—Sc—Zr alloys................

The structure and properties of the AI-Mg—Sc alloy, where magnesium content is re-
duced (4.55...4.65 mass%) and manganese is replaced by 0.4...0.5 mass% chromium,
as well as is microalloyed by 0.05...0.10 mass% lanthanum are investigated. It is es-
tablished that this alloy in the cast state after homogenization prevails in strength the
known 1570 and 1545 alloys due to the precipitation hardening by secondary chro-
mium and lanthanum intermetallics. After hot and cold rolling in strength and duc-
tility it is not inferior to this alloys, but has higher corrosion and fatigue macrocracks
growth resistance characteristics.

Keywords: aluminum alloys, chromium, lanthanum, structure, strength, corrosion
and fatigue macrocrack growth resistance.

Lavrys S. M., Pohrelyuk 1. M., Luk’yanenko A. G., and Dzhugan A. A. Tribological

behavior of porous titanium after thermal oxidation ...........ccccevevvevieriiiiieeeiiee e,

Porous c.p. titanium was synthesized by powder metallurgy method and its tribologi-
cal behavior in friction pair with tool steel under boundary lubrication was investigated.
It was shown that the porosity contributed to the increase of wear resistance of tita-
nium compared to non-porous titanium obtained by traditional technology. Surface
pores on titanium, serving as additional reservoirs for lubricant, which during friction,
supply it to tribo-contact zone, thus reducing the intensity of the adhesive wear me-
chanism. Thermal oxidation of porous titanium reduced the friction coefficient and
wear intensity of tribo-pair by 34 and 24%, respectively, due to the formation of the
surface chemically inert oxide TiO, layer with high micro-hardness.

Keywords: titanium, powder metallurgy, porosity, friction, wear, surface hardening
treatment, thermal oxidation.



Viasovets V. M., Ridniy R. V., and Antoshchenkov R. V. Increase of hardness of

surfacing of recovery details by economical microalloying............ccccceveervreereennnne. 102

The feasibility of improvement of the surfacing hardness of the restored details, per-
formed under a flux layer using as an alloying element in the flux of ash waste of thermal
power plant is established. Optimization of the dosed additive of ash in standard flux
is performed. Physicomechanical properties of the metal of surfacing of the surface
layer are investigated and metallographic study of its structural state is performed. It is
shown that the introduction in standard flux of the optimal dose (5...7%) of ash waste
of thermal power plant contributes to the formation of more fine-grained structure, as
well as reduces the number and size of nonmetallic inclusions. The proposed econo-
mic direction of increasing hardness of the surfacing provides an increase of the sur-
face layer by 18...23% and the microhardness over its depth by 15...20%. As a result
the service life of the restored details is longer and the quality of the repair of products
is better. In addition, the proposed technology of the welding, in most cases, allows us
to eliminate additional manufacturing operations.
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The influence of ultrasonic (UST) (1 h) and mechanochemical (MChT) (4 h) treat-
ment on the physicochemical properties of Ca(OH),/TiO, system with a molecular
ratio 1:1 was investigated. The milling of initial components of mixture after UST and
formation of calcium titanate phase after MChT was recorded by the X-ray diffraction
method. Analysis of the porous structure showed an increase in the specific surface
area and total pore volume due to the activation of powders. Studies of surface mor-
phology by the SEM method demonstrated a formation of much smaller crystals after
UST and the formation of elongated prismatic crystals after mechanochemical activa-
tion. The catalytic properties of Ca(OH),/TiO, samples were studied in the selective
oxidation reaction of ethanol. It is shown that at low temperatures the acetaldehyde is
the main reaction product (S = 100% at 240°C). Increasing the reaction temperature
leads to the formation of hydrogen with a maximum product yield of 32...38% and a
productivity of 126 Lu/(h-kgca).
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The number of surface defects in the form of pulled and torn fibers as well as matrix
chipping and matrix/fibers interface chipping is determined. The influence of milling
parameters on the number of torn fibers and the percentage of defects in the material
structure are analyzed. Carbon fiber reinforced plastics are used in this study. The
obtained results show a significant relationship between the milling parameters and
the produced defects. It is found that the number of defects significantly depends on
the feed speed increase. Increase in cutting speed leads to a reduced number of
defects.
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The influence of hydrogen peroxide on the phase composition, thickness and porosity
of oxide ceramic coatings obtained by plasma electrolytic oxidation on Al-Si—Cu and
Al-Cu-Mg aluminum alloys is studied. It is found that H,O, at a concentration of 5 g/l
allows us to increase the thickness of the oxide ceramic coating twice compared to the
original electrolyte for the two doping systems. Further increase in the concentration
of hydrogen peroxide leads to a decrease in the thickness of the oxide ceramic coatings.
The maximum content of corundum is obtained at a concentration of hydrogen pero-
xide of 5 g/l for the Al-Cu—-Mg system in 7 g/l for the Al-Si—Cu system. The pre-
sence of silicium in the alloy leads to the formation of sillimanite and quartz in oxide
ceramic coatings, which is accompanied by an increase in the volume of oxide cera-
mic coatings. As the concentration of hydrogen peroxide in the electrolyte increases,
the porosity of the Al-Si—Cu system decreases and does not change in the Al-Cu—-Mg
system.
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For the first time, analytical dependences of indirect determination of the thickness of
the coating of synthetic diamond powders for new 3D models of their grain are ob-
tained. Comparative studies of the error in determining the thickness of the coating,
which is brought by the proposed new and known 3D models of grain and the corres-
ponding their analytical dependences are carried out. The directions of further deve-
lopment of researches on the subjects considered in the paper are formulated.
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